Time-course of cardiac myocyte injury due to oxidative stress.
Time course of changes in cell morphology, cation content, lipid peroxidation and high energy phosphates was examined in isolated rat cardiac myocytes exposed to oxygen radicals for 0 to 20 min. Xanthine (2 mM) and xanthine oxidase (10 U/L) mixture was used as a source of oxygen radicals. A significant decrease in the number of rod-shape cells with a concomitant increase in the number of hypercontracted cells was observed within 5 min of exposure to xanthine-xanthine oxidase (x-xo). At 10, 15 and 20 min of exposure to x-xo, there was a time-dependent increase in the number of round cells. Lipid peroxide content, as indicated by the thiobarbituric acid reactive material, was significantly and progressively increased between 10 to 20 min of perfusion with x-xo. In myocytes exposed to x-xo, Ca2+ and Na+ were increased by 15% and 45% at 15 min and by 55% and 100% at 20 min respectively. Levels of adenosine tri- and di-phosphates were significantly depressed and that of adenosine mono- phosphate were higher at 20 min. These data support the hypothesis that reactive oxygen intermediates can directly influence myocyte structure and function, but these changes seem to occur more slowly in isolated myocytes than in whole hearts.